Reconstitution, identification, purification, and immunological characterization of the 110-kDa Na+/Ca2+ antiporter from beef heart mitochondria.
The mitochondrial Na+/Ca2+ antiporter plays a key role in the physiological regulation of intramitochondrial Ca2+, which in turn attunes mitochondrial enzymes to the changing demands of the cell for ATP. We have now purified the Na+/Ca2+ antiporter from beef heart mitochondria by assaying detergent-solubilized chromatography fractions for reconstitutive activity. Na+ and Ca2+ transport were assayed using the fluorescent probes, sodium-binding benzofuran isophthalate and Fura-2, respectively. This approach enabled us to identify Na+/Ca2+ exchange activity with a 110-kDa inner membrane protein that catalyzed Na(+)-dependent Ca2+ transport and Ca(2+)-dependent Na+ transport. A new finding was that the Na+/Ca2+ antiporter also catalyzed Na+/Li+ exchange in the absence of Ca2+. All modes of transport were electroneutral and were inhibited by diltiazem and tetraphenylphosphonium cation. Monospecific polyclonal antibodies to the 110-kDa protein inhibited Na+/Ca2+ and Na+/Li+ exchange in the reconstituted system and recognized 110-kDa proteins in mitochondrial membranes isolated from rat heart, liver, and kidney.